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(54) GAS CONCENTRATION DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To always ensure the detection accuracy of 
gas concentration even if the temperature or flow velocity of the gas to be 
detected is changed. 

SOLUTION: A gas concentration sensor 100 has a pump cell 1 10 for 
detecting the concentration of oxygen in exhaust gas and a sensor cell 120 for 
detecting the concentration of NOx in the exhaust gas and a porous diffusion 
layer 101 is provided between the cells 1 10, 120. The sensor 100 is equipped 
with a heater 103 for heating the cells 110, 120, A control circuit 200 changes 
the voltage applied to the sensor cell alternately to detect the impedance of the 
sensor cell 120 and controls the passage of a current to the heater 103 on the' 
basis of the detected impedance of the sensor cell 120. 
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%l P<DfH]#^SiSCC) . #>^tJH 1 OOjEBWKF- 



(6) #gg2 00 0- 1 7 1 43 9 

10 

1 ICCflHKSnft^aViEHHHF. #>**2«Bl 1 

2 omccou^feiRiswc. £>iin&&m 10 1 
•b^«ti somrt«wc) • ^>i^2asi2 2 

(clMftdti&tt^j&MHI?. t>f®ll®l 2 lie 

[0 04 3 ] #>^-feJH 1 0S^>1f^H 2 0O 
ftao>ft««H 1 «:taB»«BE0K2O lS0 £ iS*S@!S2 
0 2«4HKSti«. ^£9. am«SBB2 0 16CJ:0 
«EEVa#£j«3*i. *<DaBEVa^W|H8g2 0 2O 
*S«A**T-«CA*Sti*. *MB3B2 0 2<DttW7* 
WlWmB2 0 2®SiEAA^<c»gkdtir^ 
0. ^l/f*- ^7 3 rCZ7«fiSi.OrS*aESffi2 0 1, 
©«BEVa##>^»2*«l 12 (#>^;H 1 0 
'OfiflffiS-?-) it>fSlSil 2 1 (-fe>1Mz^l 2 

oojmmnhf) tccEWns'ti*. c*i«c«fco. §-fe;n, 

10. 1 2 0CD©WJ«S*«, GND*E (0V«E) <fc 

[0 04 4] *fl«Hl!S2 0 Ott. CPUStfA/D. D 
/A3>^*-^^<Ix^^-r^a3>t^-^'C^$ 
ft. SA/D3>;^^ (A/D0-A/D3) CC«^ 
CD^ffiT-Vc. Ve. Vd.. Vb©*jE#&*A#S*i 
£/c, D/A3^->'(D/A'l. D/A0)^ 
6>'«#>^B*«EEV b . -fe>^lg^«EV c#§* IB 
^Stl. D/A3W<-*'(D/A2, : D/A3)*6 

ttNOx*«l»t* M^K{t##s*aj#sn*. \ 

[0 0 4 5 ] 3HJMeIS§2 0 0C0D/A 1 ^W^StxS 
Jg^mEEVbte, WI0SS2 1 l.(D*J^EA*tt-?-CcA 
*Sti*. WR1B.2 1 " 1 ©ffi^MHFB, KIRiSKCCCc; 

tHffifix2 1 2 <D-*§CC rniTu^tHS$x2 1 2 0 

fs»im«at>f i oo©*>^iwi 1 1 

(#>y-fej^iEMtiF) «c«*3h"ai*eciteHK 
2 1 l<DSI£A^^T-5C«^^n^. mtS^ffiffiCi2 1 
2(DPUa«?-»«Kai@IS2 0 O.OA/D 2. A/D 3CCS 

^«ttsni; encc^o. r^sissri i<d« 

[0046]'(Sot, ©J©1eISS2 0 OCDD/A 1 *»8© 

fg^WEv b^#>^-feiH i occEnfin£ta££, *i£ 

^fctilgtS 2 1 2 ©Wa^flBBE V d . V b (DSStVtittt 
ffiS5i2 1 2©«!afflR l«C<tO#>7"-fe^*iSI p 

I p= (Vd-Vb) /R 4 1 

iUr*aS-tii/tt*J. W»HB2 0 0 i*«EIK2 
1 1 <hS^ttiSia2 1 2 4*6WEia 1 OK3R«fl[* 
ffi^SM3^tSfiS$n^ 0 

[0047]-^ »iai@!S2 0 0©D/A036»6ia* 
Sn^S^SJEVcB, LPF (D-AX7^^) 2 



3 o ztt l r wmm 2 2 1 <D#ix&*j}m*ic s 
n-s. l p f 2 3 0 afitijg{asc;3>f 

5-X7^^TJ:i,». ifi}I[!S&2 2 l©tfj^^«. 
NO xigK'.ci£cri£ttS-fe>-*-feJi/SS£ I s £&ffi-r 
ifc*c0^iiSfeltHgiA2 2 2(D-^CC^$n. ^iifslfc 
ttigt£2 2 2<Dffe^«^!§S^>f- 1 0 0<D^Vm 
2^«1 2 2 (Hz>lf-fe;K3DiEW^) icg^SftS & 
««CiWg08S2 2 1 ©SitA^Jg^tcS^Sns. miiS 

waists 2 2 2 <omvmtmBmk2 0 0 ©a/d 0 . 

A/D 1 ft*. C*a«ci9. t>1ff2S 10 

SI 2 2<D«Ett««C*ttMlEV c i0i;SE(Cil5<t 

CO 04 8 ] a£r>T. Sfl©lsIS2 00©D/A0Ji>6© • 
}i*SEVc*i-b>tt;H 2 OtCEPflaSftii. mi£ 
fcSfcb&Si2 2 2 <DP«^GEV e . V c ©Sfttf®j£tfc 
fcH&tn2 2 2Offiiai!IR2{C«f:0-b>-t>-b^®(£ I s 

(NOxi£g) «. 

1 s = (Ve-Vc) /R2 

i0r#a$tl5. fcte. IWBISBS2 0 0<tit$aIsl8S2 

2 1 t&m&mtm2 2 2 tfrt>wIiS.& I <D NO xi&g. 20 

&ai3M2M i Amis, i ns.' 

CO 04 9] g/c. M&I3B2 0 Ott. JS?l^*fflC»r 
■fe>tf-bJH 2 0<D3£ife^>fc - -2 , >*£&tHT£. o 
20. -b>*-feJH 2 0©^>fc--#>Xt£tHB#«::fe(,> ; - 
r. #1810882 0 Oti. D/AOfCT-t*>-!f-fe;l>ef«jn^ 
E^PraWJcSfb^-ttS. COBJjjn«EE«:L PF230 
CCJ: 0 iES2j££KCfc £ S ftoo-te >-tf-fe;t> 1 2 0 (cEfl/JD 
ens. £8fc«EE©Ji!i6»« lOKHz «±**S£ b 

<. lpf 2 3 0<D^3S5i5 « s?iKrs:5c$ni. 

*Or. ^i£8&tBffi£i2 2 2®Wft?«EVe.- Vc© 30 
StffcjWA/D-1. A/D0-CK*K6*X. ?<D&fO>mE. 
aCt*i««SEfiaii*»6-fe>-9-b>H 2 0<D3£ii8E-f > 

[005 0] g/c. £l@@iS2 0 0(*JCDC P Uli. 
Hr^filD u ty^l /0<"P— h J&>6ffi73l/TMO S F E 
Th'7-f^3 0 0 5r|gitt(Ti. C©it. MOSFET 

3 1 0!Ccfc9Sig?3 2 0 (m«^7r';Sia) frh t 

i o 3^ft*&$n-5.^*spwM$ijei3n-5. 

CO 0 5 1 ] $l]gP|5]S82 0 OCCfcOHSSS^SiS^S 
£09-0 1 2©7n-ft- h«:Sec^B^-rS. 09 40 

vmmn2 o ortocpucctoiitf stiZMjis^- 

{0 0 5 2 ] 139{Ctel,»r. vT'2 0 0 "CiJ. 

i o<D-^i®{ceei,>#xjgg-fe:>-tf- 1 o o<Dwm&E. 
ffl'&vtfxi&guiitne-mztf'}. ttc. xf-v ^300 

TJt. tf^jgJg-fe^lJ- 1 0 0©f/e-jf >Xtfctti£'fT 
7"3 0 O^itSWSiJLT*-?-?:^ 5 0«CilO. 50 
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>e-?>z.&m<D®mi*. x>'i*>««bB»«ctt 1 2 8 

ms. SSSS«¥5C5i2 5 6ms it^i^Kol^Jca 
(00531 ^3 5 0-CIJ. f&ifrr-SEl 1©# 
7v74 0 OtiJ, #Xigg-fe>lH 0 0<Dfc-£$)JSJ 
B©fc-*WW"»»6»HeB*|Hl (WUSl 2 8 m s ) & 
4 5 0«ci!t?. Xf7 7"4 5 0r». tSjfrT -50 1 2 © 

(0054] ^f 7 72oo ©en»nsiE$iJtai«:oi,>-c . 
01 0070-ft- ncfe^ewrr 0io{c*st,> 

r . 5trx fv^Ol. 20 2TB. Si&tefcBgCi 2 
1 2 OPSJS^mEV d . Vb^n?nA/D2. A/ 
D 3 CCiO -X«C. X-y-7?"203. 204T 

«. ®S^ttlSfS2 2 2<DM«^®IVe. Vctr-en 
-etlA/Dl. A/DOKcfc 9 
(0 055 1 Xf77"20 5-C«*>V-fe;U®JS I p i 
miJU t£<*f-? ^2 0 6T«. moiCfjkLfcWfa^ 
E6&LX l fJieSttBt//c^>y-fe;i'®i£ I p fc 

e>K^f v ^207 r«.- firie^A/cataEniin^iESrJi 
<^s)iv b i L.-CD/A i ^^.m^-rs. -x«c. • 
^2 o 8-c(i-fe>^-fe^iiSi s zw.mc[ m< xf-v 

7'2 0 9'Cti. m6lC7r;Utc£\i1m&E.mLX2>£:miK 

BE**** (77^5) . S6KXt 1 77-2 10 
-CB. B?te*»fcaSEfI»nSBE«:Jg^S££Vc<i:U-CD 

Co 0-5 e l 7^2 i i -C5J. fiie^tao 

fc-b>-!f-feiU«fi£ I s«:NOxjgS(CIt:G/c®jSil/r 

Sa(CXf7 7*2 12-CB. HirsESCaiL/c^> 
Zf-biVmWt I p €ffiJSiggtCIc.Dfc^ffi£ Or D/A 3 

Xf-77'2 11. 2 1 2-C^igg<l#*tii*-r-5.fS. 

r^mmtftLx mi) or <> 

CO 0 5 7 ] iX«C. 0 1 1 {C^r-b>1f-b^ 1 2 0<D-T 

r. 01 3<D* jut*- vt^b^tsmtz. ® 

1 l{Cfo(,>-C. jtrxf-7 7"3 5 1. 3 5 2tB. «EE 
^CbfrW^^ffiffitx 2 2 2 ©M^^li V e . V c £ 
A/Dl. A/D0 5CJ:»)^BX5 ( C©SEE<d£V e 
1 . Vc 1 <t-rs) . *<D&. Xf-vZTS 5 3TB. ^ 
S<D-fe>-9-fe;uen»0^EV s tc*tOSfS©J<^EEA v 
s£fiDBLfc15IE (Vs+AVs) ?rD/A0»»6ai73 
•T€>. C©i#. 0 1 3{C^$*aS<fc-5{C. LPF23 
0<D^SK5C^*Di±E^&!jJCEnttlS§E ( V c . V e JS 
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[0 0 5 8] $6CC<e<Df£. Xf^3 5 4, 3 5 51? 

e, Vc4A/Di, A^QOCeibtt^iR^ Cccpm 
EMVe2. Vc2if6) - Ve 2., Vc 2<DA/ 
D§?<^SX9 «E^t^6 2 5 u*s aKfcttttCC??^. 

CO 0 5 9 ] Ts^vrfi 5 ^>^-fe;Ul 2 0O 

-f > t-*>?Z a c Sta*ffl^tlHJt4. 
Zac= (Vc2— Vc D/((Ve2-Vc2) - 

(Vel-Vci) ) 10 

slCRT-/c«>©AV s 2£D/A0a>6ittoU -fe>1fv 
-fe;U 1 2 OCCEntfQT^o 

[006 0] ifccc.' t-*W**««:oc^riai 207 

7'4 51?^ t>tt;H2 0^>f-^^F/ 

Ct, ffl*«^>^Hz;Ul 2 0<D.^>fci— y>xz a c 

fi= 6 5 0 "CCC.WSTSffl) .«C»Lte*5*«C*6CT F 20 
/ B W@omf^%mtr.2>, Xf-^454W0 .. 
CD*I^ Xfv^4 5 2CCjt^ ; . 1 0 0%ii^CC<fcO t - 

C0061] je*«B*p nw»-ctf.9a^«cot> 

®#*SG 14, - 
GP=KP • (W-WT) 

G I = G I +K I • (W-WT) -■ : :. - 30 

*t/t, FGP+G I J **«jaifS*fl[Du t y i' 

[0 06 2] £te, ^f-77'45 lJ&SYESOti^ * 
OttSSr^fSB#Pa («x.«2 0») 36«fiE«Ufc^5^* 
«351T4 (^fv^4 5 3) . ^^-7^4 5 3#NO<D 
*8£\ X f 7*4 5 4 1 P I DPIif ffi^lUt >f > f . 
-^>XF/BiPJSJ*^TU ^r7 7'4 5 3^YES 
(D*§£\ X f 7 7*4 5 5 r P I > f 40 

-.y>y^F/BWS*jHfTS. tf^iSK-fe 

>t 10 o<o#iaa*cc*5i»-c«. t>tsii**7T 
SB<Diaffil5aRtt*fi<'* : *^< . Hep#iSb*£wp id.. 
•fl»*(f(r*. p iiw«c»tfr5. ffiu 

iUK14CCPflJH^«cWti«Xr-y^4 5 3. 4 5 4<D£*iS 

[0 0 6 3 3; CCr, -Ot'-^XF/BllMP I 
"DftHSTtT (Xf-;7 , 454) ccot,*-c ^(DM 

ff»»3lGD*. 50 



20 0 0-171439 

14. 

GP = KP • (Za c-Za cT) V f, - - 

GI=GI+KI • (Zac-ZacT) ' " : 

GD = KD.-„ (Zac-ZacB) 

3^6*2ff>4i '.ffl^v Z acOT>t^JH 2 0W>b'. 

-*>;MfcttVfflu ZacKit^l/lEOOOf - 

ia«re*s. *'/c-wi: i/tr; -itm&kKP - i" : : '8 ' \ 

S#SS*K 1=0. 18% a*SS(KD=l. 3 . 
%<t-TSo ^Lt. rGP + GI +GDj iMMMtff.. 
Du tyiU ; '*<DDu t yffiCCj:*} t-*jWt*W» 

n a ' . . - • , 

[006 4]^ -f>tr.-y>xF/BiW»*p iw 

SJ-Ctf 0^ (*?" » 7*4 5 5.) JfcWIGPSCF 

S^G I . > • 

GP = KP • (Zac-ZacT) . ' 
GI=GI+KI • (Zac-ZacT) 

*p6*tf>£. ^tr, rGP + GU *«BWS*«pu* 

[0 06 5 ] «±i*iE iit*&m<oi&mc £ tia % ktf 

^«rj**36*6ti*. 12 0 (^2^it L , 

-jecqwar* ee^r, ##x9«*^<baft ... 
r s i c > 9 a awiSif i " 

oot-^ 1 0 3CC-CM^O-fe/Ul 1^0, .1 2a^jfiiE 

[0 06 6] H-2<C^L6tlS <fc 5Cc" #>7"-b;^ 

1 1 0 (^1^;U) RCf-fe>t*--fe;l/.l 2 0 (^2 -fe;U) ; 

ofiiaT^ovtE^ei^-rj: ^kW^'o/cor, 
&m i o i rt<D*/*«is*— ; («*ti»««js 

[o o 6 7 ] a i 4»B?ffiH2©fli«E«:ato*xaKai 

TN O x ?gg&m^SM 1 acWWR«lWftlB*^M 3 ^ 

T^a^iHiKr^/s^n^o @i4-c«B?ieS2<£<Dti 

Milt, m^LBtStA2 1 2CDF?ig^«E£. 
7>7"3 0 1 aS.O'SCx3 Olb-301 e^6feS*f 
$IIhI5§3 0 ir^tt««l/r4s0/«i>HlslK-3O 15C<fc 

4 a SA:. «»*ttlfSfS2 2 2 0PI» : 5 1 «E*. 
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>^3 0 3 aRtfffita3 0 3b-303e fe^ttSWH 

0K3O3r^tfrif$sLrfcO, iS$i@S3 0 3(<:cfcD 

guisa 1 <DNO xigg&fcH^SM 1 <Offl*»3WllJ«S ti 
£>o Hi 4©«j«ecJ:ti«. #^«Kffl*«*Wit«tt 

[0 06 8] *«C. **?8CC*jW5»2-^W5<OSISSO 

r*. for. ttTccawi©jitt©««io*Ba** 

CO 0 6 9 ] (*2©3WflWB») ±aSLte//XiI*-b 

i o o<7>cfc^«cas:<7)-teJH i o. i2 0^e> 

1 0 «fc9 4>Hs>lMz;u 1 2 0Q3£*^Ffig#{E<& 20 

•C, ^>lf*;u«ffitfi6#flj7 6 0-Ci«cf3v #J4 0*C 

[0 07 0] *fc, »IB»6iW«:-b^«tt#±#rSia ■• 

.W#¥«««i»«c»3. ^>y-k;H 1 0<t-fe>lJ"fe;U - 
1 2 0 ^OBlCS^tt^rS. C<Dtc#>; -fe>-*-fe;U 1 

»lt7^-K/^ **fJ®ll/Tfc, HI SCCinS ft*. J: 30 

coa^^^^^n i oo#{t£fg 
<fc**i***s. h*«chi 5rtt."w!Bt i«mcc*j 
or i o 0Ka*xtt«a— Sttffla**tfs*v 'want 

E«ci»wr*-r>t;-y>xF/B«i»3fts»fSti*. 
[0 0 7 l ] *fc. Sf#*i^#«*&Tii^B*-?\ 
mom** v hw»^a#fio^Jci, 

Xtta«« or i o ootas^^ft 40 

ITS. 

[0 07 2] *cr*3l3SSa5JB!a-Ctt±E^F*^«:«ffl 
-r-<<, -fe>lM2Jl/l 2 0<D^>f-^>^^ffl{CflD 
X. *>7*-fe/H 1 OCD-T >fcf-y>^ttffi*ff 5. ffi 

f Z s J . ^>7"-feJU 1 1 OO-f 

rzpj iiais-r*. -e-it. zsi«ci^<F/BM 
t-^assriwai-r*. 50 



^2 000- 1 7 1 43 9 

[007 3] *IIJ6(7>»SSCC*$WS^^iSS^tH«aoD 
ttg&«Hl 6{CtfT 9 SI 6 0«a5Co^ritlEH2i 

CDLPF2 4 0#ilfinUT^tt6*l£ o ttHMagg2 0 0 

A/D2. A/D3CCSX9iigft&^EEfiIVd, 
Vbc«ft3fe6#>:/Hzjui 1 6o-f>^^>x*tB 

[0 07 4] fflKO@B2 0 0tt. D/AUCt 

BE«LPF2 4 0«cj:0iE5£ifiWK:ft*Snoo. 

• ^-feju 1 1 o«caaiiishs. %sk«BEojatttt» 1 0 k 

H z fcLbWS* G < . LPF2 40©WE»tt5tfsa 

Stss?n5, -eur, tiiffi&m&£i2 1 2 

lEVd, VbC®lfc^A/D2, A/D3"C^6 

[0 07 5 ] #>?'*>)H 1 0O^>b'-^>*i&aj* 
W». S*W«Cii?8BHl 1 <DWS*cifir£/ca«>c cr&i 
*OHinacW*ttRI8*Wr5/'(aOBSasr*itf. 
^«ffcWac«fka<0*»tfttB«!a2 1 2 osig^it 
JEVd. Vb^A/D 2. A/D3CC<£0i!<*S*9; & 
Bl*8(^fc«ESE(fcmrabvd; VbfiI£gCC, 

■fe;n i o<D>r>b-^>xz p^#ffl-r^. z p*a<p 

tf-fe;n 2'ooV>tr-y>^ttUiaiir*5x>>^ 
3 5 ocoigacciisg$nn«j:c>.' " c 

[ 0 0 7 6 ] m 1 7SC^ 1 8 te#mfa<DJ&mc*sV2> 

siii>-^>t*wEHi 2^»s«:a#»x.ri^f sn 

£o aT; H'l TM^l 8KmTfc-**«»*l«*H 
1 9Sy02O(D^-{Aft- h^#IUoo^t 

Co 077 ] h i-7«c*itvr, *rxf-/^5 0 it 

(i. t>t^l/F/B77yFSS^ ri j 
a>*flJSflT*. -fe^-tr^F/B^v^FSStt. -fe> 
ft;H 2 0<D-Y>t-y>^F/B»JfflI^»fStir 

t^^i^^i*7 7yr*or. hf/b»]Si<03I 
Kt2 r i j cc»fpsn*. 

[0 07 8 ] «x.«x>S/>tettBSCC*Jl*-CFS S = 0 

Zpccs-^c»rtfton*i«i<. w-f>t-y>xz p 

x>s;>«iEtfif««:«^c>r^'f-v^5 o 2 0#ijgij*tf . 
[0079] 2^YESt-*n^f7^ 
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.5 0 3CC«#, ^'WllOtD^b'-^XZp 

3»sfso*ifiii (^x«-fe;uas= 6 5 0 •c«c«ai"5 

ffi) 5l^t c **"*5***i*W"*.. Xfy7"50 3^N 
OrAfttt. 0 4t l.O 0 XilXBW- 

[0 0 8 0 ] Xf^5 0 3* YE S<D^ t * 

oB$«^r^>y-fe^F/B^^yFP s# r i j rttw 

n5ii£%CCFPS= l L?Z> (Xt*-?7*5 0 5. 5 0 
6) . #>^F/B7*yFPStt. &n*MW9* 

ecDsaj^^oiascctecir^^^-tzjn i oo^>t- io 

[0 0 8 l ] -£<D^. 0 7m FPS = 1 

^7*5 0 8&Cii^ #>7*-fe;H 10©Y>fcf-# 
>*F/B©J@J£Hf?-r£ a [5j*7--;> 7*5 0 8~efcJ:P I 

x^p i DWp&m&m^%t:-5Mmfimm$ti2>. 

Xf 77*5 0 4X^5 0 8^1^ «2T5H18© 
Xt>?7"5 1 8CCiltPo Xf-;7"5 0 7^YES 20 

^FSSCC r 1 j Y 1/cSL 01 8^77*5 

i o tciitfo ...... 

[0 0 8 2] — -fi. mU^vV'bO l^YES^ 
CCtt. -e<£>£g01 8©Xfv7'5 1 0«C»* % tWE* . 
f-^S 0 2 3&iNOOi5fr&fiC«. 7 7*5 0 9"Ct> 
tf-fe;UF/B7^F S SCC r 1 j £-fe^ hOfcSL H 
1 80Xf 77*5 1 OCCiitf. 

[0 0 8 3 ] ±i2»ffifcJ:ft«iai gc^-f A**- h . 
^ettS<£5fc:. x>t?><0f&ffl»«Fit»^*-fe^l 30 
10," 12 0©Sg^±Sf^S. *>7*-fe;U&g#6 

5 o-acmrz&fmt 1 it«, ^>7'wf/B7 7 
if? psa* r i j tcmtstiz&ic* *>^-fe;n i o 

©-f>t-y>XF/BlWa^HttJhS (HI 7<£>* 
f77'5 0 6, 5 0 8 ) . B#^rj t 1 1 ?£{Ctf>7*-fe;i/S 

>^F/B*j®^iiffistir^s/cd«>. wieiar 5oj: 

Sfc, rf07*-te;M 1 0O-r>t*-^>XF/B$i|SlO 

MNr^&'ffsnnB ( 3 o#) *«ffiar&B*a 1 1 2t 40 
t>ttji/F/B77^F s s# r i j 

£ (m 1 7(DXf';7'5 0 9). 

[0084]il8CDXf77 , 510r{t *>7'-feJU 
ggTPS £^>if-fe;US|gT S Si(Di^6SgIT 
x£*6* (Tx = TPS-TSS) . CCC, 
SSTPS. TSSit ^0^>k'-y>XZp. 

z s *9»or*ffiSft*ffir*s. 

[0 0 8 5] fit, Xr77'5 1 1-5 1 7t». -fe 
-^>XF/3Siglj £ r-fe>if-fe;H 2 OCD-Of- 50 
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fv7*5ii rttT x ^ 9 o •cr**a***«S(l-u 

Xf7^5 12t(iTx^7 0 T3«*.*^3»'^TO(-r 
Tx^9 0*Crfttl«X^^^5 1 4«C»*. tf> 
7"-fe;t/l 1 OcD-Of-^V^F/B^rfSI^jWf-r^. 
gfc^< Xf-7 7'5 1 5"Cajgm^75^FH i.CC 

r i j h-rs, . . . 

[0 0 8 6 ] */c % .Txi7 O'Crfttitf^-f-^^S 1 
6CCit^. -fe>-"*-feJH 2 0<D^>fc*--2 r >XF/B$« 

««<xf7^5i7-riisai^7. 

7^FH i * TO J 'te^UT-r*. S6CC, 7 0'C<T 
x<9 O'Cr^tiJiX^y 7*5 1 3CCii<^. 
77^FH iCDtSSRCCJSC-C^f-^7'5 14, 516© 

[0 08 7 ] JbfEXf- ?7*5 1 1-5 1.70«ffl|CCj:n 

477^FHi^ro rt)jtW8h. CCDi 
IT, ■fe>iMz;Ul 2 0<D-f>b-y>XF/Bi6i]a^ 
?fSn€> (II 80X^77*5 16). *&; SSMT 

x ^ 9 o -ccc^r *«p*ai t 2 i r«aa^^7 *.#f. 

H i 1fi r l j (CttfEStu #>y-fe;U 1 10^>fr- 
F / B»m$n^ (§18 OX f 7 7*5 1 
4) ifltSIT x#7 0 tt -CfiTtS"®) t 

2 2rttaujBS*£7^yFH i*« roj scaurs 

ti. -fe>if-feJH 2 0O^>t # -^>^F/B»ilSl^S 
H3*lS.(Bl 8<DXf7^51 6) . 

[008 8 ] irr*^ Mzmttfx<D&&&&mCr: 
t^rafiMTx*£Jt«fl«j/hSc^cc« % -fe>iMz;ui 2 
0O^>t;-^>XF^B©J®^»fSti^.. $/c. 

1 1 0^^ftOi5S^S^rt^^Tx^J:t«^ 

/BiW8P^»fStiS. &:fe\ Xf77 , 511-517 > 
©»a«:<fc*i« % SKIT xC0fl£{ICC t X f 'j . 

[0 08 9] h i sv&micmvxT v?s i 8-5 2 

Xf7 7'5 18m *>7*t;H 1 0(DOt-^> 
XZp £&^&0fc*>74z;USgT P S dWfioJb 
KfB <«Atf 9 0 0*C) *«r*S^^t«S«0. T 

ps<±Kiiir^>n^. 7*5 1 9-ci5]#>7*-feju 

iSUSTPS^*ffSOT»ffl («i«6 Sp'C) ^Sx5 

3fP5^Sr*ijg«jrs..-€-ur. TPS>T^fflir*n«, 
xf-;7'5 2 or-fe>-^r£147 7^FN£ ro j cc^ 

UTO. TPS ^TKfirc&fttf, Xf77 , 52 1t , t 
>1f^rStt7^yFNiC r l j h-T^o -fe>1f^ 

rSi±7^^FN3&s ro j «c^-;rsn4ct». ^<>7* 

^M«Tbt^XSgt>^l 0 0afjSiE«CC«tt 
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[0090] ttc. T P S £±KfiI©t&&. Xf-v^o 
F L. &< ^fv^5 2 3"C-b>-9-bJH 2 0©-f>f 

- f > * z s * u tciz > -b T S s tm 

SOTSBil Wx.MQ 5 0 *C) SriSx-S^grfPfc^llT 
£. -f-L-T, T S S >Tmmv$>tHt. 2 4 

Tt>^iSS77i'FN4 TO J K.i><JTL. TSS 
£TR«rc**i«. Xf7 7 - 5 2 5f -b>-9-^Rg1477 
^FNCC f l j a-; ht5. fiU iie^T^^S 1 
8. 5 1 9. 5 2 3©«£0{iW>b--3<'>*ZpXttZ 10 

[0 09 1] &tc-JJV. _kI2©a<5P#*SCC«J:£tin 

ia2 i©v- iimmicts^x. x^7 j z>x>ms.ifi±_m- 

?Zt. Eij££^#£SlTr(«#a<;*£<ft9 (0© 
(A) ) . ^^7'-fe;i'SgdiP5T-rS4. ii:fi£S£ifiS^ 
Z2kTmZDi'b$< tt« m<D (B) ) . C©£#. & 
8<c»v - I fttLk<Dm&^i&&mm*v$jiK:*ti,xm _ 
*>{c:&_h#9 . >y-b;UE|ttDSBE£i95£TrS;fc 20 

msrsci^. a© (a) omv^mm^s.^ 

d^©S^F*)CC-rn. 0© (B) ©g{fc5CJ:9E|ltliraE • : 

.^^©^SFOJcrns. 

CO 0 9 2 ] -?-C-C*:||]|g©«?a§r«. 132 2«C7jiSft ;' 

et^©Enflns£E.^Lx i tcmz.xwmms.WL 

LXa. LXb. LXcSrHr/cJC&W. *>:/-b.»H 1 ' ; 

^*^>^-fe^Sa^«:«En»i^EiSLXa% 30 
&c>. a^sciRS^^^r«**i/]N$ <&.s*>:/-bji, - 

<ga^F(CliEn»D3^E^LX bX«LX c ^^-5 C i i-T 

5. cncccto. ^>7'-b;uEnflnmBE : &sST'S^* ( ^ 
*^©E(ittmE*Asi3©^«c-rnr4>. Enfln^BE^a 

[0 09 3] 02 3 tt. 02 2*©1fi»©£nfliraiEEiSL 
XI. LXa-LXc^^Kfflt^r^vy-b^EnSn 
SEE?: DiSltcSS-r £>/cS!>©^«H£7n-r 7 a * - h 

r*o. i5i«!ia«wx«iHijie@ i o©xf ^^2 0 4. 
2 o 5©MJc»Aonrnss$ns. 40 

CO 0 9 4 3 02 3©Xf ?7"6 0 1 r«. tf^-b-iU 

1 ioo)-r>f-^zpsiiES5i/fc*>^^ 

SgT P S *s^fS©fi|S(® ( 8 2 0 *C) 7timVe>Z& : 5 
frZmffll,. Xfv 7'6 0 2-Ctt(iI^>7"-feiUiaST P 
S*5@fS©flS(S (780'C) *n8rS>**>§*>£¥'l53il 
O. ^7 - 6 0 3r«(S]^>7--bJUaS:TPS*S0f^ 

©«^(i (7 3 0-c) ifcm-c&zfr&frzmm-rz. z 
or. 

• v 7'6 0 1 JlJNOr^hii. 0 4TI3 

2 2©En/JQ^E*aLXa*jSKL.. 50 
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•XfvT'6 0 2!l«NO-C*ti«, ^-rvT'6 0 5-Cia 
2 2©Eflfln®3E£lLX lSriliRL. ■ 

• ^f77'6O3,*NOT*n«..Xf-?7'6O6?0 
2 2 ©EnftOSBE^L X b * miR L . 

• 0 3#YE STN&tltf. 
13 2 2 ©Eflfln^BBS L X c £ ilftT * . 

C o o 9 5 ] strna. t p s * 8 2 0 -c©ti^«:5i 

EfJ/jnmJEEiSLXa^. .TPS = 7 8 0-8 2 0*C©ig^ 
{CttEPJjn®BE4ilLX l*i» TPS=730~780 *C© 
i©^CC«Efl»n^BEia L X b ifi. T P S < 7 3 0 -C©tg-£- 

{c«Ef«insEEiSLx c*i» -eii-etiiitRttcc&frn*. 

(SU ±12*7^:76 01 ~6 0 3©^lJ{i^>b--^ 

Z p im^Xn -y X i> cfct.». 
C 0 0 9 6 ] fj:is*mM<DB&Xte. 'WOSB 17. II 
8 ©X-?- 7 :/5 0 3 . 51 1-513 *J^31fSiS©#lJ 

B?S2I3 17. @18OXf 7 ^50 
8 . 5 14.516 *»iifl©IiSI^IS{Cti^^-5. 

[0097] iu±^2 onmofcmic .tnt*/ ±isjfi 1 
©*js©^.®ii^«i(c. gf^x©as^jjaji©s:{t5cj: 
o r & N o x igg©*IHl*Be*itg«r tscifcftit,;- 
WTommtmhtih. g-bJH 10.120 

©Titttt!Si«:rat>*aa^^*ijSL/ m i"7 . 0 1 

8) . ^©flJ^mKllSor^V^-feJH 1 0©-T>f 
-^>XF/B©Kai<!:.' -b>1f-b.>H 2 0©^>f-^ 

>x F/BSfitaii^jitRfi'jfciiisrs.fc 5«c utc<z>x. "' 

•fe >-9-«SS?{CigH L/ •CS : fe;l/©tag^H43&iS^ 

tcfc. //^jgs^Hiffg[©eT^«i*ii$ns. -e©M 
m. s-fe^ra©ss^*jS!Kiu-ct^xigg*iafss 
*»fiir*ci*j-c#*.- '. - - - • , " . -- • 
[0 098] H(g«:«. ^ral*&ii^J!7]K:{i1S»©-b;u i 
10.120©^%. iSaiSI©^ (21eSI*6©^!j§-C{J 
#>7'-b;H 1 0) «Coc>rW>f-i< r >^F/B$iiai 

/B$tWX.mf Th J: lie Ltc. ktc.~ -b)\>TH<Di&mM 

tivam^^nmtnumcy-b^ (xm&o&mxu 

dOT'-feJH 1 0) KOI,>T-f>f-y>^F/B»lS 
?rtf C > . -b ^^©SSM^tt^W/lNS I >B$(C «-b >-^-fe 
;H 2 0©-^>f-^>^F/B$lJ®«r?T^ J:^«CL 

■tc. ctiictD. Sf^'^©as^3cSurt>s^cca. 

-b>1f-b;U 1 2 0©-r>t-*>*F/B$flffl#fT*> 

gjapfcfc o s^tas±#-r s-b^©^ > f- f / 
B$iiai*5if*5ns. w±©«i««c<fc»3. s-b;ur B i©as 

[0 09 9 ] S/c. rJO^-bJl/ 110. -b>-9-b;l/ 1 2 

(XDfflg.&mmoi.m.mB.crFmtexrt- b-r^^^ic 
utc(ov. ia^a:<:f$ ^ -b >tf^ft^iaepaTcc[$^ -b 

[0100] S6iC. 1 1 0©W>b--^> 
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CO 10 1 ] 7 (JH3©3K«©»JB) ±IBS2<D*5SO^ 
*§<D£n< > #>:/-te;u 1 1 0&OH2>#-fe^ 1 2 0<DM 

7Vt? ;u^<p3Sa^<oEnsnccraja o-c -fe > if * jupjcc *> 

£5 («MAiR) . -FWMc. t^KD-Of-^ 
«%! P WffltfCSftL/ 1 0 $ ^ (liM ASS) . 

C o. 1 0 2 j * c T%&j$pJ$^v'i£ . . 

CO 10 3] ^Mp^^C^^ii^Wk^B^SJO ■ 
«lffi*ia2 4CCS%T. H2 4©*B«COt»rWB;ia 1 6 j. 

*^7>:?*3 0 1 aSO J ffilS3 0 l'b-3 0 1 e*>6& > } 
£*i*IlHl8§3 0 1 #«tt3*v %9m^J9JCC«S /H 0 ' ; 
(*>^JU*-^"K) H8S3 0 2*«g«Shs. S/H 

■0K3O2». wRite*ai»^*tf*#>^^»a - 

h *> jhib i*mc fee * r if > «Z^cC«f u r fcti^j r 
&o - ; • - r : 

[0 10 4] *fc, «%tttfl&!n2 2 2 0P^CCW:*-; 
T>7*3 0 3 aRO'S£i3 0 3 b-3 0 3 efr6«c4*8 
$I[HiS§3 0.3ft*Stt3ti. *Offl*fll]CC6iS/H <1f> 
yrt^-jl/K) @K3 0 43&HgiR$*i£. S/H[eIS§3. 
0 4tt. NOxiftK*aia*tC*sW4Hr>-9-feiU«iftI s 
%1f>:/Jl>U «#SG2^>i^^S<Dy-h.^ 
>R8PdIrt 5C ■ > r If > ^Jimi^XWSr ItfflM^. 

[o i o 5 ] &fr2>mmc*si,>x . a2s.<D$'f 40 

- h«C^gft£<fc^CC. M0I3B2O 0^6D/A IS 
-st (}S*«EVb) ^ta^§n-C^>7'-b;l/flPJ<D-Y>t: 

- y>^«UiWf toti4«, «#S G 2 K J: 0 -fe>1f Hz 
;H»j UM) <D S/H 1388-3 0 4 KttBiT 

cncciO, -fe>if-fe^SiS I sfccCDfcNOxift 

[0106] SfdiWa(c. ©lgI[Hl&§2 0 0d^D/A0 

fi-^ (?^sevc> ^u*snr-b>ifi2^ffli©-r> so 
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^-fe;WW (ffiffl) O"S/H@»3 0 2«:*-^ ; Ftt3B4 
jStH^y- FOFFiaHircDffl U>fcf^y>X*ffiit 

[oi o r ] BwttflWTr*^ 1 ""^ > t- y i>xt*a"« 

[0108] «±»3QllES6©»3BCC<ttiK;* 8rfc$ck 
•tffejt/ 1 2 0<D^>b"-y>x^fflcD/ca&cc^;UEn»S 

tt % . ^ > tf - y >X^a^CC5^jEMO^ffi^* S/H " 
.HK3 0-2.-3 0 4«iO*r->^>"S**fc*V ±12^ 

[o i o 9 ] * (94C4Wa«9) 
&>?jsjyi'l 0SO'-b>tf-fe^ 1 2 o'©*^t-* , ' ! 

fi) *ffiott-$ 1 0 39^>t ; ^y>XF/B*lSl " 

[oil 6 ]jm'tf * >?^va«= so 'o -c;;>>if.- 

<Df0= 1 5 6 0 # C^r>f>t:'-:y>XF/B$flSlCDStlfii 

t-rs.' ccr,. ^ >^^yutaa^a^ffl .( 7 6 p -o ;;: 
r— fflwias-'tisKtcc'j ' *^a*-fe>^f i b o<pas» : 

Wf(tur^>7 , t;{/M^SfflSi:0 : ^l LO'C * 

is^ 9 ib -cs-cjbs-rsir :.^;ura<z>a^^;r+ 1 ; 

5 0 "Cj £ tt 5 . " C ©ttfi^B* > ^"fe^ 1 " 1 0 *ift» 

fflotiasGcfts. ^ct, s-fe;i/<DSS<Dfo^a«|i 

( 1 5 6 0'C) cctt$J:.9 ectr *ii**WffliV. *n " 
-etiO-feiUSK^rS 5*cro^T5i±"c-fe>if : fe^ss r 

>&7 0 5'C. #>^-fe;l/fflfiS:8 5 5'C£T*. cncc , 
cfcO. *>7**feiH 1 O-OilffiKtfiB^WMS'tiS. 

[oiii] mc<-b>y-b)i>%L&&mmm (7 

6 0-c) r— ^$iI®etx^>B#cc v //xifiKfe>-tf 1 0 0 

1 9 0*Cfl£C>6 1 0*C*-CP4T"rS<5:, -b;UralCD^fi^ 

^r-15 0-cj iAj:^, c<Dtt«rB^>^-fe;n 1 

0 *?>RSi4t*fiSCC* 0 . -fe>1f£OT:iEW«C«tBUSc 

Kr t s-bjuoiasofa^aaffl ( 1 5 6 o - o 

^9 5*C-ro±^$^r-fe>tf-fe;Ugg?:8 5 5 # C. # 

>^-fe;uaa*7 0 5 a c£-r^> 0 cncccto. 
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COM2] ±fSCD$n< tfl^-feJH 1 ORC-felz-tf-fe 

2&tf02 3-Ci&9!l^c#&£fflt,v ^>y-b;H 10 
<*M > t- Z p CCg-3l,>-C«&<DEPfln®EII£il 

-5 «fc 5 «cr £ i J: (,». 
CO 1 1 3 ] i£t,>«. 6«:7n-rii0. -fe>i>-tr;H 
2 o <oen»n®E^«r l i i . l i 2L i 3©«fc5«:«& 

ISSO-C*j|f. |ii-b>t-fe;H2 0O-f>f-^Z 
s «cgrJt>rEnJin^BEig*il^a t J«:ee^«fc i 5«:-r.5iJ: io 

(,». ^x.«-b>-9-fe;uias= 8 o o'comuepmm&m 

L 1 1 £. -b>-^-b;UtaK= 7 5 0 *C<DB$«:EPtin^ffi& 

l i 2*. Hz>t>-b;uiaa= 7 o o-comiztvmn&m. 

(0 1 14] &.±3&4r<Dnim<DB&.lC<i:t-il£. 

io. 12 orariasM*s^t;-cias^7ii*^iitor 

0. 1 2 0©&^^R£tt&g*rC9Sg|£T£P3Hl 

co.i 15] (ms<omm<oBB) #>y-b>n 1 ox 20 

5i-fe>-t>-tr;H 2 0<D-{>\z- 

fc^r. ^iS-fe;n io. 1 2 o^<z>Enflo^E£^{fc<* 

tits #s f t t s © £ isirr s . 

CO 1 16] Stitc, fr^<DjiO*xigS-fe>-!f 1 0 
O^CDtg^ilEE (EnJJO^EE) te^ffigJfcSrft *-f/c«>CD 
LPF mx.imi 6C9??-5f2 3 0; 240)JCji$n 
C©LPFCDB#S&tt:^>fc"-#>*t£tti«:jgL 

tt#&5. #XiggCQtfcttigM#£C.5iI&£02 7£ 

C 0 1 1 7 ] 0 2 7 ccfcor . ffi£J±# u ? y - 

■ttettmz i<p<d (•) c9*w 5>y-c*7*jg@?£& 40 
g. @co (O) <dw z.i'yvm.R-mifo'k&itii-rzm-s 

co 1 is] zcv^mmoKm-cu. #*igK&ans 

5C5i -f > f- y >*&fcfcJB# <fc 0 t^SSco L P F • 
{Cl?] f )&x.£C£(c c fc»3. 132 l-Cflhint-tlX\gf£<D 
&&W-MZ'bZ<S- Z>. CC-C. LPFCDSKcgSt*;*:* 

<T5c<t«. #*igg-fe>t>- 1 0 0 coenso^ff^f bco 

m&&£'\^<-? 5Ci'.CtB^-r-5. A>fr-5t§£-«:{i£ 50 
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l±/cKJ©^S:Cfc*i/h$ < ft*. cfco-C. fgf¥^jj£GDS 
fit^6C0fna*>l2 2 8(CinTct J 5W:/h3<ncO. 

co i i 9 ] fcj±cDc<ta>6. Bfrtaia2-M!rfeia 1 6i? 

«:*J«£LPF 2 3 0. 2 40(Coo>-C. -£CDB$S&£ 

*<Dffig,*>tmi$.t GT. LPF 2 3 0. 240^2 
9C0cfc^CC«fjJT-5C<i:*^x6ti-5. 132 9 

■C«. X^^SV*lgIbtLPF230, 240C0 
iSHfii^R 1XBR2 (C1U. R 1>R2) <Dt^-rn*> 

g. -oe-it^ztiim&Hctez.-i v^swzmvwiz. 

CO 1 2 0 ] Ja±S5C0HSS<DJi5.1g{Cj:n«. *7*igg 
-CS-5. g/c. iIg$)Jfll^©£GT<DLPF2 3 0. 2 

4 o.tci >)W)m&EE<Dg.m&g.&fflmztxztcit>.~ 
ig&ommwnznz. a*«c. EnAn®EC9#sii*K* 
±-rsffe©t»)5Siura;"K®iHi8S2 o o (cpu) k 

WCCfJ. S;st5mV/4msCD^igiIg£. 5mV/3 
OmsfiSfCiK-rS. 

co i 2 i ] &*. *mi\z> ±MmHt<C'X(mm'<c-c 
mmt-c # (ffeco^si i > item 1 ommo&mic 

*SC>r. #>V-teJH 1 0SO*-b>-y-H2JH 2 0<DM^ 
CCOt,ir-r>f-y>^€rfelt±iL/. -fe>1fH2^H 2 0© 
-Of-y^^CCIoG-Ct-y 1 0 3£OF/B$II@J?:II 
SSTit^CG. #>:/-tzJH 1 Oco-Of-^>X5C[c: 

cr^s-fe;n i ocoEnJjnmEE*§ii©T5. corns. 

CO 12 2] (f6C0JB<!12 ) #>7--bJH 1 0SC/-b> 

-tnz;n 2 o<DM^r<D-r>b--y>^*feiai-r5KS-c 

-$<fcLPF<fc*i-e-n-e'n2<i-ro.i:>s«:nc^. -ec 
•c. ia3 o«cjK$n*J;^{c. *'^tigg-fe>-9-i o oco 

^acOjUfJ^ (S^Sffidil) CC. LPF260iteiJI 
[5]g§2 6 1 t&m-t. D/A0*5LPF2 6 0CC»0 

D/AOffi^^^W^SIit?^. -€-COR|£Otgff^ 

(DWmcXtttZ. D/A3>A-$iLPF i«s 1 or 

CO 123] (ffecoffJ.»2.3) 13 3 liC^SH^Jz^HC. 
g?s213 3 0C0«fiSC0-a5€SMb. Sij£felttitSCi2 1 2 
CO^Vd{C^I[5]SS3 1 IR^S/HSSSS 1 2 £S 
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» S i^Cc; iljjKtt'tBfifa 2 2 2 aMB-? V e <c*tt ABB 
3 1 3RCf S/HBK3 1 4*RW*-. * 

-fejuo-f >tf-^.ir>x*ttipBcsfctir.- s/Hpss.3 

12.31 4#^>t-/>X*fflitW©ai*«<:«» 

■Man. «#ffi*as*ac3er*. 
1 o<dj >£-#>z&&^t&M&&mxz*-** 

no x«aEHaj**-^ F-r*. h*«c- m 3 i om . 

[0 124] (teO>»«4)±E«aSa)JB3B-Ctt. # 
1 1 0 Rtf-fe 1 2 0 o^aoftWUa-?-- 

(#>^*2*S1 12. "fe>tf»l«ffil 2 1 ) *G 
NDmJE ( 0V1EE) iH»C i fci»»EVai.l/fc 

L<D-fe>1J-fe^ 12 0) pmi^O^fk G N D «Efr 

6?*^"r'iftccffe^<D*iu (la 1 10). 

[0 12 5] (ffefli)^SS5) ±£»2<Ojlk<W&JS-C 
«. H2 2CC7RStl4J:^CC4*OEntt»BE«*HS 

XI U s|<>^isJl>©^>tf-y>*WKl^-L . 

XlOffl*4ISIEt^^^^0'CfeJ:C». . v, . 30 
[0126] <fl&flMKB6 ). ±83*4 OjOSOJBJBtr ■ - 

a*, ctimt, «;nio. i2 0©-f>tf-* 

[0127] <flbDJfc«7 ) ±E«aao«»rtt. s 

S3 2S£. S5SIg|2<D»fiSt<D— SB*aML//cfc©r* 

[0128] S3 2rtt. 8uKH2£<D*Ba*<fcOr, 
#*«lHz>* 1 0 0 2 2 2^mzj£^ 

fcHSSi2 2 2 <L(Dffl!C;W -;fSWl #SWe>*l£. * 
Ut, ^ f SW 10&j£aCCtt£SiiK I est* 

R£t5£«aai3 5 0*«pSh. «£b«:tt«iSfft 50 



(14) *5H2 0 0 0- 1 7 1 4 3 9 

tUffiSi2 2 -2jMMfc3ft«-. a*tt* 4 r^SW 1 

nenais 2" o o «c j; o x-f ? V s w i tmA a nfc^O; 

&x htl* —S^ftiC-fe^-fe^ I 2 0 CO&Kift I c s t . 
*«TJ: : 5«Wl<Sti5* ft*. -b>^»2«Si 2-2<s : 

CO 1.2'0 ]"lHB©*f»H3-3*«t»r«W*v-* 
gdt 3 1 £Wt*. SW 1 fts&Ab QlCeikftS ft 

1. 122tC5i^x.«0. 5VOU&EPftl3tiS (V 
p - v a = 0 5 V) , B$it31-t32 wi v X nf 
7fSWl ^BBtt^fllrBfjeWIB (200m sSS) « / 
1*3 *U' *<Dl»©VpaBE*iA/D0K:rR*K6'tlS. 
(f(Dffi*AD 1 £-f &) o • • ' 
[0 13 01 *fc/«MBt 3 2r(t X^fSWl^. 
»* a fl!]5CW0ftx.6n-C-fe>*'fe^ 1 2 0CC3£«SK I . 

c s tan***, wait 3 2^6Sfswnea^ xw* : 

B2 5M.sffiia) *©*OVp«ffi*«A^D6«C 
-CR*W6hS rtOKADUT*) ..*0T. .« 
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